Differential gene profiles in developing embryo and fetus after in utero exposure to ethanol.
Alcohol consumption during pregnancy results in morphological abnormalities in the fetuses of humans and experimental animals, and is referred to as fetal alcohol syndrome (FAS). However, the molecular mechanism underlying FAS has not been completely elucidated. The aim of the present study was to investigate the potential molecular mechanisms of ethanol-induced FAS in the developing embryo and fetus. cDNA microarray analysis was used to screen for altered gene profiles. Ethanol at a teratogenic dosage (3.8 g/kg, twice a day) was administered intraperitoneally to pregnant C57Bl/6J mice from gestation day (GD) 6 to 8. Morphologic observations showed excessive malformations of the craniofacial regions (reduction of the face, the absence of eyes, nose, jaw, and mandible, underdevelopment of vibrissae areas, cleft lip, and palate) in ethanol-exposed embryos (GD 10) and fetusus (GD 15). cDNA microarray analysis showed alterations in several gene profiles, including the "palate, lung, and nasal epithelium clone (plunc), "neurofilament, " and "pale ear. " Of these genes, the expressions of plunc were confirmed by reverse-transcription polymerase chain reaction (RT-PCR) and whole-mount in situ hybridization. The plunc was highly expressed in the craniofacial region, specifically in upper airways and nasopharyngeal epithelium. RT-PCR analysis revealed that normal plunc mRNA expression levels were present in GD 15 fetuses, but not in GD 10 embryos. Interestingly, ethanol significantly downregulated the plunc expression in GD 15 fetuses. Our results suggest that ethanol-induced FAS is due in part to the downregulation of plunc expression in the fetus, and this gene may be a candidate biological marker for FAS.